A future muon collider or neutrino factory requires fast acceleration to minimize muon decay. We have previous l y described an FF AG ring that accelerated muons from 10 to 20 GeV in energy. The ring achieved its large momentum acceptance using a low-emittance lattice with a small dispersion. In this paper, we present an update on that ring. We have used design tools that more accurately represent the ring's behavior at large momentum offsets. We have also improved the dynami c aperture from the earlier design.
INTRODUCTION
Fixed field alternating gradient (FFAG) lattice designs [1] have been extensively used and studied in recent years [2] . Fast acceleration of large emittance muon beams, is essential for either neutrino factory or muon collider projects because of the short muon lifetime. The KEK feasibility study in 2001 had chosen the standard FFAG lattice design for the muon acceleration and "cooling". In addition, a small "proof of principle" 50-500 KeV FF AG proton ring was built and commissioned [2] . The advantages of this design are: the large momentum acceptance, fixed magnetic field during acceleration, relatively large energy gain per turn, transition energy above the output energy, etc. The standard design is a so called "scaling " synchrotron where the betatron tunes are constant during acceleration, giving zero chromaticity.
Particles at different energies follow orbits parallel to each other during acceleration. A disadvantage of this "scaling" FF AG designs is that it has a large required aperture with a large circumference ratio due to required negative bending. The present report follows the basic principle of the FFAG described by Symon [1] but with a . non-scaling FF AG using the minimum emittance lattice design [3] . The disadvantages of the scaling FF AG design are dramatically reduced. A relatively small FFAG synchrotron with a circumference of -300 m can be designed to accelerate muons from energy of 10 GeV up to 20 GeV in about -20 turns. It is assumed that the magnets and the RF are super-conducting.
Organization of the Report:
The next section presents the basic idea of the design. The lattice properties calculated at the central momentum of Eo=15 GeVare described in the third section. The lattice function dependence on momentum is described in the fourth section. (the amplitude functions, tunes, orbits, momentum compaction, circumference). The acceleration is described in the fifth and the section 6 is aconclusion. vector changes for a D ';/ A = tN A at the bending elements. Due to the larger betatron function A at the focusing quadrupole, the vector 8Q/-/ A_QF is almost the same size as the one for the major bend Oso� It BO. This reduces the overall value of the H function and allows large momentum acceptance. In Fig. I a drift , space or non-bending element is presented as a part of a circle. The circumference of the machine is C-300 m; it consists of sixty identical cells -5 meters long.
THE BASIC CELL
The basic FFAG minimum emittance cell is made of only two type of magnets: the central bending element is a combined function magnet, ld -1.6 m long, with a defocusing gradient;, the two focusing quadrupoles, lQP-().55 m long, have equal but opposite focusing gradients and a negative bending field. As in the previous design the minimum of the horizontal betatron and dispersion functions are at the center of the dipole as presented in Fig. 2 . without Yo sextupoles strength, while they were used to study the influence on the orbit circumference and in longitudinal tracking.
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BETATRON FUNCTIONS DEPENDENCE ON MOMENTUM
The incorporation of opposite bend in the focusing quadrupole allows tune changes during acceleration within the basic cell to be within a range which avoids integer and half integer resonances (0.1 < vx.y < 0.4). This is a necessary condition for a stable particle motion. The dependence of the runes on momentum within the basic cell is shown in Fig. 3 . 
ACCELERATION
A simulation of the longitudinal motion as presented in Fig. 7 , was performed with the assumption that the path difference is the same as presented in Fig. 6 with quarter strength of sextupoles. More details about this simulation have been previously presented [7] . Parameters used for 
CONCLUSIONS
We have described an example of the non-scaling FF AG lattice and its advantages with respect to the standard scaling FF AG concept. When compared with the scaling examples the aperture size is significantly smaller as well as the circumference. The super-conducting combined function magnets are within a reasonable size and strength. The muon acceleration, the major cost item in the neutrino factory feasibility studies, is becoming more realistic and less costly.
